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Beginning in October 1996, Western Research Institute (WRI) initiated method development and validation work for a new soil sampling/storage device for volatile organic compounds (VOCS) that has been developed by En Chem, Inc., Green Bay, Wisconsin. The device is known as the EnCorem sampler. En Chem is participating in this project as the corporate cosponsor. This report describes the initial phases of the work.
The overall objective of the project is to facilitate national acceptance of the EnCorew samplinghtorage device by conducting product tests, method development, and method validation activities. During the first six months of this project, interaction with American Society for Testing and Materials (ASTM) Committee D-34 on Waste Management was initiated to obtain ASTM support for development of a draft practice for using a device fitting the description of the EnCoreTM sampler. A draft practice has been prepared for review within ASTM and subsequent approval as an ASTM standard for sampling and stoning soil for volatile organic analysis. In addition, the testing required to establish maximum storage temperatures and times to prevent loss of VOCS due to volatilization and/or biodegradation for inclusion in the ASTM practice has been planned and is currently in progress.
v

INTRODUCTION
The overall objective of this project is to facilitate national acceptance of the EnCorem sampling/storage device by conducting product tests, method development, and method validation activities. The specific goals for the initial six-month period of the project are listed below.
s Evaluate and become familiar with the stainless steel EnCoreTMsampling/storage device for collecting and holding soil samples for determination of volatile organic compounds (VOCS). Prepare an ASTM drall practice for using a device fitting the description of the EnCoreTMsampler for sampling and storing soil for volatile organic analysis. Under ASTM guidelines, the procedure describing the use of a device, such as the EnCoreTMsampler, is referred to as a practice rather than a method because it is a definitive set of instructions for performing one or more specific operations that does not produce a test result (ASTM 1996a).
q Plan testing needed ASTM practice.
Background
to establish maximum storage temperatures and times for inclusion in the A major problem in sampling soil for volatile organic analysis is preservation of sample integrity during storage and shipment of soil samples to the laboratory for analysis. This issue was emphasized during a series of discussions and presentations at a national symposium dedicated to state-of-the-art techniques and research needs for soil VOC measurement . Current methods for collecting and storing soil VOC sampleshave been shown to result in volatilization losses during collection and storage of samples over periods of 24-48 hours. In a series of studies undertaken by En Che~Inc. and the Wisconsin Department of Natural Resources, four methods for collecting and storing soil samples were compared (Turriff and Kloop 1995) . These were methanol preservation, brass tube, U.S. Environmental Protection Agency (EPA) bottle method, and use of the stainless steel EnCoreTMsampler. Results of the studies show that laboratory data can grossly underestimate the actual VOC concentrations in a soil if careful attention is not paid to sample storage. For the EPA bottle method, time periods of as little as two hours resulted in losses of VOCS. Losses were not observed with methanol preservation or the EnCoreTMsampler in a 48-hour period.
These are also the only two of the four methods evaluated that do not involve subsampling.
However, there are some problems associated with methanol preservation. Use of methanol in the field can pose problems associated with flammability hazards, shipping restrictions, and dilution of samples containing low VOC concentrations. As a result, the EnCorem sampler appears to be the device of choice for sampling and storing soil for VOC analysis.
EnCorew Sampling/Storage Device
The EnCoreTMsampler provides a simple means for sampling soils and for holding the soil samples in a vapor-tight chamber during shipment to the laboratory for VOC analysis. If volatile contaminant levels in the soil are not known, the device can hold the sample so the proper sample preparation method, low-level or high-level,can be determined by screening a replicate sample. Once this determination is made, the sample for analysis is transferred without disturbing its integrity into the appropriate container for analysis or preservation in methanol.
Because the EnCorem sampler appears to be a very suitable device for sampling and storing soil for VOC analysis,this project was initiated to facilitate national acceptance of the device. Initial stages of this activity involve further evaluating the performance of the sampling/storage device and preparing an ASTM practice that provides a procedure for using the device. In a study of soil VOC sampling and storage, two mechanisms of VOC loss during storage were noted (Turriff et al. 1995) . These are losses due to volatilization and losses due to bacterial degradation. A soil sampling/storage protocol for VO"CSmust take both of these mechanisms into account, and storage times and temperatures to prevent loss of VOCS due to volatilization and/or biodegradation from the time of sample collection until analysis or transfer to methanol in the laboratory must be provided. ASTM approval of a protocol for using a device fitting the description of the EnCorem sampling/storage device is important to national acceptance. This is especially true with the recent passage of public law 104-113 (March 7, 1996) 
Initiation of ASTM Standard Develo~ment Activities
This task began in October 1996. During the first six months, activities to stimulate national acceptance of the EnCorew sampler for use as a soil sampling/storage device for VOCS were started. As part of this, the activity to develop an ASTM standard practice for using a coring tube for sampling and storing soil for volatile organic analysis was introduced to ASTM Task Group D-34.01.01 on Environmental Sampling. This practice willprovide informaticmfor using a device fitting the description of the EnCorem sampler for sampling and storing soil for volatile organic analysis.
Items that were emphasized during discussionwith the ASTM task group were (1) the sampling tube serves as a sealed sample storage chamber after a sample is collected in the tube, (2) the practice will not use methanol in the field, and (3) the practice will also include data and information on maximum storage times and temperatures, as well as information on the precision of the technique. Members of the task group were in support of these items and also expressed support of the practice because it will not require laboratory personnel to weigh out, stir, or excessively handle soil samples prior to volatile organic analysis. The members of the task group recommended that development of the practice proceed. Development of the draft practice was also discussed during a meeting of ASTM Subcommittee D-34.01 on Sampling and Monitoring. The members of the subcommittee also support this activity.
In addition, the U.S. EPA has selected revising and updating ASTM Standard D-4547, Standard Practice for Sampling Waste and Soils for Volatile Organics (ASTM 1996b), for support as one of their ASTM accelerated standard activities. Work on this revision has been started, and WRI personnel are also participating in this activity. The new ASTM practice for using a coring tube for sampling and storing soil for volatile organic analysis developed under the current project will be referenced in the revision of D-4547. In addition, D-4547 is referenced in the new draft practice.
Preparation of an ASTM Draft Practice
A draft practice for sampling and storing soil for volatile organic analysis has been prepared for review within ASTM and subsequent approval as an ASTM standard practice. A copy of the draft practice is provided as Appendix A of this report.
The practice describes a procedure for using a coring tube for sampling and storing soil for volatile organic analysis. It provides a simple means for holding soil samples for volatile organic analysis during shipment to the laboratory. If the volatile contaminant levels in the soil are not known, the sample can be held so that the proper sample preparation method, low-level or high-level, can be determined by screening a replicate sample. Once this determination is made, the sample for analysis is transferred without disturbing its integrity into the appropriate container for analysis or preservation in methanol. The practice does not use methanol preservation in the field.
The EnCorem sampler fits the description of the sampling/storage device described in the apparatus section of the practice (Appendix~Section 5.1). The specified device is described as any cylindricaltube that is volumetricallydesigned to collect a five-gram sample and is equipped with(1) a slide-on cap having a vapor-tight seal, such as provided by a Viton O-ring in the cap, and (2) a plunger for nondisruptive extrusion of the sample into an appropriate container for analysis.
Currently, the draft practice specifies sample storage at temperatures that do not exceed 4°C for no longer than 48 hours before transfer of the sample for the appropriate high or low-level volatile analysis,or sample storage at temperatures that do not exceed -15°C for no longer than a period of time that is currently being determined. Laboratory testing is being performed to verify that sample storage at temperatures that do not exceed 4°C for no longer than 48 hours is acceptable for preventing loss of volatile compounds due to volatilization ancb'orbiodegradation and to determine the appropriate length of time for sample storage at temperatures that do not exceed -15°C to prevent loss of volatile compounds due to volatilization and/or biodegradation. After these determinations are made, the maximum sample holding times and temperatures will be specified in the practice. Information on the laboratory testing performed to determine these values is provided in an appendix to the practice. This will give the user information on how the storage conditions specified in the practice were determined. The plan for testing to determine the maximum storage times and temperatures is described below. After the testing is completed and the maximum storage times and temperatures are determined, the draft practice will be balloted within ASTM Subcommittee D-34.O1 on Sampling and Monitoring for review and comments. This is expected to occur later in 1997, depending on progress of the testing.
Testing Plan for Determining Maximum Storage Times and Temt)eratures
The plan for testing required to determine the maximum sample storage times at temperatures not exceeding 4°C and -15°C to prevent loss of vokttiles due to volatilization and/or biodegradation using the EnCorem sampler is provided as Appendix B of this report. It calls for testing three soil types. These are a sand (-85% sand/-15% clay), a loamy clay low in bacterial population, and a loamy clay high in bacterial population. Ten percent deionized water by weight is to be added to the soils to simulate natural hydration. The soils are to be spiked with gasoline plus a mixture of halogenated solvents (1,2-dichloroethane, trichloroethylene, and tetrachloroethylene) . Spiking is to be performed so that sample preservation in methanol is required for analysis (high-level sample preparation method). The soils are to be homogenized with respect to both soil composition and contaminant levels by placing the soil, along with the contaminant spike, in a 20-gallon drum having ten mixing blades welded to its interior surface. The drum is to be sealed and then placed inside an insulated, refrigerated box having a temperature ranging from 7 to 12"C. Mixing is to be performed by horizontally rotating the drum at 5.5 rotations per minute for 16 to 18 hours.
After each soil is mixed for 16 to 18 hours, the plan calls for ten five-gram samples to be collected and immediately extruded into methanol for preservation and analysis. These samples are to be analyzed to give time-zero concentrations of the compounds of interest in the soil and to provide homogeneity information on the spiked soil.
After each soil is mixed for 16 to 18 hours, the plan also calls for additional samples to be collected using the EnCorem sampling/storage device. These samples are to be stored at 4°C and -15°C for various lengths of time prior to volatile organic analysis for the analytes of interest. The bias introduced by storage of the samples in the samplinghtorage device will then be statistically evaluated as described in ASTM D-2777, Standard Practice for Determination of Precision and Bias of Applicable Methods of Committee D-19 on Water (ASTM 1991). The bias will be evaluated for significanceat the 5% level. Temperatures and storage times that do not result in significant loss of the VOCS of interest at a 5% significance level will be selected for specification in the ASTM practice. Before the practice is balloted, final verificationtesting, which is also described in Appendix B, will be performed as a final check of the practice.
The test plan calls for first testing stainless steel EnCorem samplers and then repeating the tests using EnCorem samplers constructed of a disposable inert polymeric material. The testing outlined in the plan has been started using the stainless steel devices and a soil type of -85% sand with -1 5% clay, which is designed to represent a worst-case scenario for volatilization.
RESULTS AND DISCUSSION
A~M ivitie
As discussed, ASTM standard development activities have been initiated. An ASTM draft practice (Appendix A), which applies to the use of the EnCorem sampler, has been prepared and will be taken through the ASTM review process starting later in 1997. Work has also been performed in relation to the accelerated standards activity involving revision of ASTM Practice D-4547. Three drafts of this revision have been reviewed by WRI personnel, and comments and suggested changes have been provided. The revision of D4547 is currently being balloted within ASTM Subcommittee D-34.01 on Sampling and Monitoring.
Determination of Maximum Stora~e Times and Temperatures
As described above and in the plan provided as Appendix B to this report, testing using the soil type of -85% sand with -15% clay, which is designed to represent a worst case scenario for volatilization, has been started. However, at this time, a problem with some of the equipment not being within required specificationshas been encountered. As a result, the first set of time-zero data that were generated for the sand/clay mixture will not be used in determining maximum sample storage times for the EnCoreTMdevices. This is because the testing in which these data were generated was stopped due to the storage device prototypes not sealing properly and VOCS being lost through volatikzation. However, the time-zero data generated by this initial testing can be used to provide an example of the time-zero data that can be expected for the sand/clay mixture.
In the initialtesting, the time-zero concentrations of the analytes of interest in the samples of the spiked sand/clay mixture were determined by immediate analysis of the samples using EPA Method 8021 (U.S. EPA 1990). The mean concentrations of the analytes of interest in the time-zero samples, as well as the standard deviations, percent relative standard deviations, and 9570 confidence intervals for the replicate values determined for each compound, are listed in Table 1 . As mentioned, these data provide an example of the time-zero data that can be expected for the sand/clay mixture.
Based on the data listed in Table 1 , it can be assumed that the sand/clay mixture was well homogenized with respect to the concentrations of the analytes of interest. The percent relative standard deviation values are greater than 5% for only three compounds, benzene, 1,2-dlchloroethane, and trichloroethylene, and none of the percent relative standard deviation values for any of the compounds of interest are greater than 10YO. These data show that the method of preparing the contaminant-spiked sand/clay mixture is effective in homogenizing the material for testing.
Activities are currently being performed to correct the equipment specification problem for the sarnpling/storagedevices. Once this problem is corrected, testing using the sand/clay mixture in the stainless steel EnCorem samplinghtorage devices will be performed as described in the test plan (Appendix B).
CONCLUSIONS
In the early stages of this project, good progress has been made toward initiating ASTM standard development activities; preparing an ASTM draft practice applicable to the EnCoreTM samplingktorage device; and planning testing for determining maximum storage times and temperatures for inclusion in the ASTM practice. In addition, preliminary data show that the method of preparing the contaminant-spiked sand/clay mixture for determining maximum sample storage times and temperatures is effective in homogenizing the material for testing. 
THIS DOCUMENT IS NOT AN ASTM STANDARD; IT IS UNDER CONSIDERATION WITHIN AN ASTM TECHNICAL COMMITTEE BUT HAS NOT RECEIVED ALL APPROVALS REQUIRED TO BECOME AN ASTM STANDARD. IT SHALL NOT BE REPRODUCED OR CIRCULATED OR QUOTED, IN WHOLE OR PART, OUTSIDE OF ASTM COMMITTEE ACTIVITIES EXCEPT WITH APPROVAL OF THE CHAIRMAN OF THE COMMITTEE HAVING JURISDICTION AND THE PRESIDENT OF THE SOCIETY.
Standard Practice for Using a Coring Tube for Sampling and Storing Soil for Volatile Organic Analysisl 1. Scope 1.1 This practice is intended for application to soils and sediments that may contain volatile waste constituents.
1.2
This practice provides a procedure for using a coring tube for sampling and storing soil for volatile organic analysis. It provides a simple means for holding soil samples for volatile organic analysis during shipment to the laboratory, and if the volatile contaminant levels in the soil are not known, the device can hold the sample so the proper sample preparation method, low-level or highlevel, can be determined by screening a replicate sample. Once this determination is made, the sample for analysis is transfened without disturbing its integrity into the appropriate container for analysis or preservation in methanol. Information on maximum storage times and temperatures to prevent loss of volatile compounds due to volatilization and/or biodegradation from the time of collection until analysisor transfer to methanol in the laboratory is also provided. This practice does not use methanol preservation in the field. 3.1 This practice provides a procedure for using a coring tube for sampling and storing soil for volatile organic analysis. If volatile contaminant levels in the soil being sampled are not known, collection of at least two samples horn each samplinglocation using the coring tube is recommended, (see Note 1) . In this way, the proper sample preparation method for low-level or high-level volatile analysis, such as described in References (1 and 2)3,can be determined by screening one sample for high or low concentrations of volatile organic compounds. If a low concentration is present, the second sample is extruded into the appropriate vial for low-level analysis; if a high concentration is present, the second sample is extruded into methanol for high-level analysis. In both cases, the sample is transferred from the storage chamber without disturbing sample integrity. NOTE 1--For reporting sample results on a dry weight basis, an additional sample from each sampling location is required for determination of moisture content.
It is recommended that this standard be used in conjunction with
3.2
After the sample is collected in the coring tube, the tube is sealed with a slide-on cap and immediatelybecomes a vapor-tight chamber for storing the soil sample. Maximum storage times and temperatures to prevent loss of volatile compounds due to volatilization and/or biodegradation from the time of collection until analysis or transfer to methanol in the laboratory are provided. The practice does not use methanol preservation in the field.
Significance and Use
4.1
This practice is for use in collecting and storing soil samples for volatile organic analysis in a manner that prevents loss of contaminants due to volatilization and/or biodegradation.
4.2
In performing the practice, the integrity of the soil sample structure is maintained during sample collection, storage, and transfer in the laboratory for analysis.
2Annual Book of ASTM Standards, Vol 11.04. 3The numbers in parentheses refer to the list of references at end of this standard. 4.4 Laboratory subsampling is not required when performing this practice. The sample is expelled directly from the storage chamber into the appropriate container for analysis or preservation without disrupting the integrity of the sample.
4.5 The apparatus specified for use in this practice serves as both the sampling device and vapor-tight storage chamber. It has no threads for trapping particles and preventing a vapor-tight seal, and also has no septa through which volatile organic compounds can diffuse and contaminate the soil sample during shipment and storage.
4.6 This practice specifiesthe maximum length of time during which samples in the vapor-tight storage chamber can be stored on ice (temperature not to exceed 4"C) before loss of volatile organic compounds may occur. It also specifies the maximum length of time during which samples in the vapor-tight storage chamber can be stored on dry ice (temperature not to exceed -15"C) before loss of volatile organic compounds may occur.
4.7
The practice does not use methanol preservation in the field. As a result, there are no problems associated with flammabilityhazards, shippingrestrictions, or dilution of samples containing low volatile concentrations.
4.8 This practice cannot be used for sampling cemented material or material having fragments coarse enough to interfere with proper coring techniques.
Apparatus
5.1
Sampling/Storage Device--Any cylindrical coring tube that is volumetrically designed to collect a five-gram sample and is equipped with (1) a slide-on cap having a vapor-tight seal, such as provided by a Viton O-ring in the cap, and (2) a plunger for nondisruptive extrusion of the sample into an appropriate container for analysis, (see Fig. 1 ). A cap screwing onto the coring tube is not acceptable because soil particles can become lodged in the threads of the cap and prevent a vaportight seal. The device must be constructed of material that will not sorb or leach constituents of interest and must be cleaned in a manner consistent with the analyses to be performed. See Guide D 4687 for information on cleaning sampling equipment.
5.2
Minimum/Maximum Thermometer--Any thermometer that registers the minimum and maximum temperatures in "C reached during any given period of time and has a range that includes greater than 4°C and less than -15°C in divisions of 1°C.
6. Procedure 6.1 If volatile contaminant levels in the soil being sampled are not known, it is recommended that at least two samples be collected at each sampling location using the coring tube, (see Note 1).
In this way, the proper sample preparation method for low-level or high-level volatile analysis, such as described in References (1 and 2)3, can be determined by screening one sample for high or low concentrations of volatile organic compounds. If a low-concentration is present, the second sample is extruded into the appropriate viaI for low-level analysis; if a high concentration is present, the second sample is extruded into methanol for high-levelanalysis. For quality assurance considerations related to field sampling, see Guide D 4687.
6.2
Sample Collection--Push the coring tube into the soil to capture a tight volume of soil. If there is uncertainty about whether the sample chamber is fill, push the tube into the soil a second tirm. Sample collection should be performed as quickly as possible. See Guide D 4547 for guidance on sample collection. Additional information on technique, precautions, etc. ? 6.2.1 Quickly wipe the external surface of the coring tube with a clean tissue or cloth and push the coring tube cap onto the sampling device to seal it. Additions/ information on technique, precautions, etc. ? 6.3 Sample Storage--The capped samplingdevice immediatelybecomes a sealed sample storage chamber until the sample is analyzed or preserved in methanol. Samples stored at temperatures that do not exceed 4°C can beheld in the sealed storage chamber for no longer than 48 hours before being transferred for the appropriate high or low-level volatile analysis. Samples stored at temperatures that do not exceed -15°C can be held in the sealed storage chamber for no longer than X days before being transferred for the appropriate high or low-level volatile analysis. For information on how these holding times and temperatures were determined, see Appendix X14.
6.3.1 Storage of samples at temperatures not to exceed 4°C can be achieved by placing the storage device in a cooler with "iceor in a refrigerated compartment regulated at 4°C or less. Storage of soil samples at temperatures not to exceed -15°C can be achieved by placing the storage device in a cooler with dry ice or in a refrigerated compartment regulated at -15°C or less. In both cases, a minimurrdmaxirnum thermometer must be placed with the samples in the cooler or refrigerated compartment to veri@that the temperature requirements were maintained. Transportation of dry ice from the field to the laboratory must comply with current Department of Transportation (DOT) regulations.
4A copy of the research repent on the study described in Appendix Xl is available from ASTM headquarters. Request RR: D34-XXXX. 5These are available from the Superintendent of Documents, U.S. Government Printing Office, Washington, DC 20402. The shipper used to transport the samples to the laboratory can also provide information on shipping regulations and requirements.
6.4
Arrangements with the laboratory for sample handling, logging in, required storage conditions, and analysis must be made. At the laboratory, the soil is quickly transferred into the appropriate container for volatile analysis without disturbing the integrity of the sample by removing the cap from the storage chamber and using the plunger to expel the soil into the receiving container. 
Precision and Bias
8.1
PrecisionG--Data on the precision of this sampling/storage procedure is currently being generated.
8.2 Bias--No information can be given on the bias of the sampling/storage procedure described in this practice because there is no standard reference material for sampling soil for volatile organic compounds in the field. However, information on the bias introduced by storage of a soil sample GA copy of the research report used to develop the precision statement is available from ASTM Headquarters. Request RR: D34-XXXX.
in the sampling/storage device used in this practice is provided by the data generated in the study described in Appendix Xl and the research report RR: D34-XXXX4. These data show that for the storage conditions specified in section 6.3 of this practice (no longer than 48 hours at temperatures not exceeding 4°C or no longer than X days at temperatures not exceeding -15"C), there is no significantdifference between the concentrations of benzene, toluene, ethylbenzene, M/P-xylene, Oxylene, 1,3,5-trimethylbenzene, 1,2,4-trimethylbenzene, 1,2-dichloroethane, trichloroethylene , and tetrachloroethylene in samples of contaminated sand (-85% sand/-15% clay), loamy clay low in bacterial population, and loamy clay high in bacterial population analyzed immediately after sampling and samples of the same materials analyzed after being stored in the device under the specified conditions. This is shown by the data presented in Tables 1 and 2 (Tables ] and 2 will be provided whaz data are available.). These data were generated by applying a two-tailed t test for significance at the 5% level to the concentration data generated from immediate analysis (time-zero concentrations) of samples of the contaminated soils and the concentration data generated by analysis of samples of the contaminated soils stored under the specifkd conditions. As shown in Tables 1 and  2 , the differences between the time-zero concentrations and the concentrations determined after storage in the device are not statistically significant at the 5% level.
9. Keywords 9.1 Soil sampling; storage of soil samples; volatile organic compounds; coring tube; sample storage times; sample storage temperatures
APPENDIX (Nonmandatory Information)
. .
XL Determination of Maximum Storage Times and Temperatures
Xl. 1 When soil is sampled for analysisof volatile organic compounds, the samples must be collected and stored in ways to prevent loss of those compounds. Loss of volatile organic compounds can occur through volatilization and/or biodegradation.
Xl.2 In developing this practice, research to determine the maximum length of time during which samples in the vapor-tight storage chamber can be stored on ice (temperature not to exceed 4"C) and on dry ice (temperature not to exceed -15"C) before loss of volatile organic compounds may occur was conducted.
Xl .2.1 Three soils were used in this research. These were a sand (-85% sand/-l5% clay), a loamy clay low in bacterial population, and a loamy clay high in bacterial population. Ten percent deionized water by weight was added to the soils to simulate natural hydration. The soils were spiked with gasoline plus a "mixture of halogenated solvents (1,2-dichloroethane, trichloroethylene, and tetrachloroethylene) . Spiking was performed so that sample preservation in methanol would be required for analysis (high-level sample preparation method). The soils were homogenized with respect to both soil composition and contaminant levels by placing the soil, along with the contaminant spike, in a 20-gallon drum having ten mixing blades welded to its interior surface. The drum was sealed and placed inside an insulated, refrigerated box having a temperature ranging from 7 to 12"C.Mixing was performed by horizontally rotating the drum at 5.5 rotations per minute for 16 to 18 hours (3, 4) . X1.2.2 After each soil was mixed for 16-18 hours, ten five-gram samples were collected and immediately extruded into methanol for preservation and analysis. These samples were analyzed using EPA Method 8021 to give time-zero concentrations of benzene, toluene, ethylbenzene, M/Pxylene, O-xylene, 1,3,5-trimethylbenzene, 1,2,4-trimethylbenzene, 1,2-dichloroethane, trichloroethylene, and tetrachloroethylene in the soil and to provide homogeneity information on the spiked soil (5) . Xl .2.3 Also, after each soil was mixed for 16-18 hours, additional samples were collected using a stainless steel sampling/storage device fitting the apparatus description given in section 5.1 of this practice. These samples were stored at various temperatures and for various lengths of time prior to volatile organic analysis for the compounds listed in section Xl .2.2. The mean concentrations of those compounds in the samples stored at various temperatures and for various lengths of time prior to volatile organic a.mdysisare listed in Table X1 (6) . The bias was evaluated for significance at the five percent level. Bias information for the storage conditions of 48 hours at 4°C and X days at -15°C is presented in Tables 1 and 2 of this standard (Tables 1 and 2 will be provided when data are available.). These data show that storage of the soil samples in the sampling/storage device at 4°C for 48 hours and at -15°C for X days does not result in significant loss of the volatile organic compounds of interest at a five percent significance level. As a result, these storage times and corresponding temperatures were selected for specification in this standard. C. Preparation of spiked soils: Spiking performed so that sample preservation in mthanol will be required for analysis ("high concentration")
Mixing for 16-18 hours D. Collection of samples: Take 10 samples for immediate methanol preservation--These will serve as the time zero samples and will also be used to provide information on the spiked soil. The 95V0 confidence intervals for the concentrations of the analytes of interest in the soil will be calculated using the data from analysisof the 10 samples.
Take 5 48-hour/temperature not to exceed 4*C storage samples--Store on ice and monitor temperature to make sure it is at 4°C D.
E.
F.
G.
Collection of samples cent'd: Take 5 samples--Samples on ice for 48 hours with temperature monitored to make sure it is at 4°C followed by 5 days of refrigeration at 4°c
Take 5 samples--Samples on ice for 48 hours with temperature monitored to make sure it is at 4°C followed by 12 days of refrigeration at 4°C
Take 5 samples--Samples on ice for 48 hours with temperature monitored to make sure it is at 4°C followed by 19 days of refrigeration at 4°C
Take 5 samples for 48-hour storage at -15*C Take 5 samples each for 7, 14, and 21-day storage at -15°C
Storage of samples Need to record storage temperatures and make sure that they are as close as possible to the maximum temperature specified (4°C/-l 5"C)
Analyze samples at appropriate times and report results as the percent of the time zero concentration present in the sample--Concentration data will also be sent to WRI for evaluation. In this way, En Chem determinations can be verified.
For frozen samples, pay special attention to any effects of freezing on the viton o-rings and the RTP material II. Specifications for storage times and temperatures will be included in the practice. Data generated by the testing described above will be included in the appendix to the practice. In ASTM standards, an appendix can be included to provide supplementary information to aid the user in understanding and utilizing the standard.
III.
Final verification--Afterdata are generated on storage times and temperatures, samples can be prepared at En Chem in the EnCore 'Msampler and sent to WRI under the storage and handling conditions that are to be specifiedin the practice. The samples will then be analyzed by WRI. This will provide verification of the storage and handling conditions that will be specified in the practice with actual shippingfrom one location to another. Replicate samples will also be stored under the specified conditions and analyzed at En Chem as a check to determine A. B.
c.
D.
if any volatile losses are due to shipping from one location to another. The testing described above will require 40 sampling devices.
With the 21-day storage for each of the test materials, this testing will take approximately 9 weeks for each material of construction.
